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EQUIPMENT SPECIFICATIONS
SECTION 26 2413 - SWITCHBOARDS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract.
1.2 SUMMARY

A.  Section Includes:
Service and distribution switchboards rated 600 V and less.
Transient voltage suppression devices.
Disconnecting and overcurrent protective devices.
Instrumentation.

Control power.
Accessory components and features.

S

1.3 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Switchboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

14 ACTION SUBMITTALS

A. Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, -electrical
characteristics, ratings, accessories, and finishes.

B.  Shop Drawings: For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

4. Detail short-circuit current rating of switchboards and overcurrent protective devices.

wmn
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5. Include descriptive documentation of barriers specified for electrical isolation of bus

work.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
7. Include schematic and wiring diagrams for power, signal, and control wiring.

15 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates:  Submit certification that switchboards, overcurrent
protective devices, accessories, and components will withstand seismic forces Include the
following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals," include the following:

1. Routine maintenance requirements for switchboards and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
1.7 QUALITY ASSURANCE

A. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source.

B.  Comply with NEMA PB 2.
C.  Comply with NFPA 70.
D. Comply with UL 891.
1.8 PROJECT CONDITIONS
A.  Environmental Limitations:
1. Rate equipment for continuous operation under the following conditions unless otherwise

indicated:

a. Ambient Temperature: Not exceeding 104 deg F (40 deg C).
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1.9

A.

b. Altitude: Not exceeding 6600 feet (2000 m).
WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within

specified warranty period.

1. Warranty Period: Five years from date of Final Acceptance.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
4. Or approved equal.

B.  Front-Connected, Front-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

C.  Nominal System Voltage: As indicated on drawings.

D.  Main-Bus Continuous: As indicated on drawings.

E.  Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand
seismic forces.

F. Indoor Enclosures: Steel, NEMA 250, Type 1.

G.  Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal surface.

H.  Barriers: Between adjacent switchboard sections.

I Isolation for main bus of main section and main and vertical buses of feeder sections using
barriers or insulated bus.

J. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.
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K.  Bolted covers or panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.
L. Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, silver-
plated, with tin-plated aluminum or copper feeder circuit-breaker line connections.

2. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent
conductivity, equipped with compression connectors for feeder and branch-circuit ground
conductors. For busway feeders, extend insulated equipment grounding cable to busway
ground connection and support cable at intervals in vertical run.

3. Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.

4. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,
equipped with compression connectors for outgoing circuit neutral cables.

5. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

M.  Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.
2.2 TRANSIENT VOLTAGE SUPPRESSION DEVICES
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3. Square D; a brand of Schneider Electric.

4, Or approved equal

B.  Surge Protection Device Description: |EEE C62.41-compliant, integrally mounted, wired-in
solid-state, parallel-connected, modular (with field-replaceable modules) or non-modular type,
with sine-wave tracking suppression and filtering modules, UL 1449, third edition, short-circuit
current rating matching or exceeding the switchboard short-circuit rating, and with the
following features and accessories:

1. Overcurrent protection.

2. Fabrication using bolted compression lugs for internal wiring.

3. Integral disconnect switch.

4. Redundant suppression circuits.

5. Redundant replaceable modules.

6. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

7. LED indicator lights for power and protection status.

8. Audible alarm, with silencing switch, to indicate when protection has failed.
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2.3

9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed,
for remote monitoring of system operation. Contacts shall reverse position on failure of
any surge diversion module or on opening of any current-limiting device.

10. Transient-event counter set to totalize transient surges.

Peak Single-Impulse Surge Current Rating: Minimum 160 kA per mode/320 kA per phase.

Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. Surges
with less than 5 percent change in clamping voltage.

Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277, three-phase,
four-wire circuits shall be as follows:

1. Line to Neutral: 800 V for 480Y/277.
2. Line to Ground: 800 V for 480Y/277.
3. Neutral to Ground: 800 V for 480Y/277.

Protection modes and UL 1449 SVR for 240/120-V, three-phase, four-wire circuits with high
leg shall be as follows:

1. Line to Neutral: 400 V, 800 V from high leg.
2. Line to Ground: 400 V.
3. Neutral to Ground: 400 V.

Protection modes and UL 1449 SVR for 240-, 480-, or 600-V, three-phase, three-wire, delta
circuits shall be as follows:

1. Line to Line: 2000 V for 480 V.
2. Line to Ground: 1500 V for 480 V.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.
b. Long- and short-time pickup levels.
C. Long- and short-time time adjustments.
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4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Compression style, suitable for number, size, trip ratings, and conductor
material.

C. Application Listing:  Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

B. Insulated-Case Circuit Breaker (ICCB): 100 percent rated, sealed, insulated-case power circuit

breaker with interrupting capacity rating to meet available fault current.

1. Fixed circuit-breaker mounting.

2. Two-step, stored-energy closing; electronically operated.

3. Full-function, microprocessor-based trip units with interchangeable rating plug, trip
indicators, and the following field-adjustable settings:
a. Instantaneous trip.
b. Long- and short-time time adjustments.
C. Ground-fault pickup level, time delay, and 1%t response.

4. Remote trip indication and control.

5. Communication Capability: Integral communication module with functions and features
compatible with power monitoring and control system specified.

6. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

7. Control Voltage: 120-V ac.

2.4 INSTRUMENTATION

A. Instrument Transformers: IEEE C57.13, NEMA EI 21.1, and the following:

1.

Potential Transformers: IEEE C57.13; 120 V, 60 Hz, single secondary; disconnecting
type with integral fuse mountings. Burden and accuracy shall be consistent with
connected metering and relay devices.

Current Transformers: IEEE C57.13; 5 A, 60 Hz, secondary; single secondary winding
and secondary shorting device. Burden and accuracy shall be consistent with connected
metering and relay devices.

Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kVA.

Current Transformers for Neutral and Ground-Fault Current Sensing: Connect secondary
wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping
of main circuit breaker. Coordinate with feeder circuit-breaker, ground-fault protection.

B.  Advanced Power Metering Base (PMB) and Central Display Unit (CDU): Microprocessor-
based unit suitable for three- or four-wire systems and with the following features:

AOC Project No. LC08023E 26 2413 -6
Infrastructure UPS Replacement, Main Data Center, Phase I, IMMB



PROPERTY OF THE UNITED STATES GOVERNMENTCOPYING, DISSEMINATING, OR
DISTRIBUTING THESE DRAWINGS, PLANS OR SPECIFICATIONS TO UNAUTHORIZED
USERS IS PROHIBITED
Do not remove this notice. Properly destroy documents when no longer needed

CONTROLLED UNCLASSIFIED INFORMATION December 27, 2016
SECTION 26 2413 SWITCHBOARDS

1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

a. Phase Currents, Each Phase: Plus or minus 1 percent.

b. Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.

C. Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.

d. Megawatts: Plus or minus 2 percent.

e. Megavars: Plus or minus 2 percent.

f. Power Factor: Plus or minus 2 percent.

g. Frequency: Plus or minus 0.5 percent.

h. Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated
values unaffected by power outages up to 72 hours.

i. Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
five to 60 minutes.

J. Contact devices to operate remote impulse-totalizing demand meter.

2. Mounting:  Display and control unit flush or semiflush mounted in instrument
compartment door.

25 CONTROL POWER

A.  Control Circuits: 120-V ac, supplied through secondary disconnecting devices from control-
power transformer.

2.6 ACCESSORY COMPONENTS AND FEATURES

A.  Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

C. Kirk Key Interlock: Mechanical keyed interlock connection between designated circuit
breakers.

PART 3 - EXECUTION
3.1 DEMONSTRATION

A. Engage a factory-authorized service representative to train Government's maintenance
personnel to adjust, operate, and maintain switchboards, overcurrent protective devices,
instrumentation, and accessories, and to use and reprogram microprocessor-based trip,
monitoring, and communication units.

END OF SECTION 26 2413
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